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M= (2.5,3.95,3.26)
A1=(1.62,212.0.19)
A2=(3.95,0.75, 0.62)
A=Line(a1, A2)
a=\Vector(A1, A2)
B1=(1,1, 0.28)
BZ=(0.8,-0.17, -0.76)
B =Line(B1,B2)

b =Vector(B1, B2)
C2=(-0.56,1.89,4)
C1=(0.98, 2.74,0.53)
© =Vector(C1,C2)

C =Line(c1, c2}

1. input: 3 vectors defined by 6 points in space, plus 1 arbitrary point in space
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M={2.5, 3.85, 3.26)
A1=(1.62,212, 0.18)
A2 =(3:95,0.75, 0.62)
A= Line(a1, A2)
a=Vector(A1, A2)
B1=(1,1,-0.28)

B2 =(0.8,-017, -0.76)
B =Line(B1, B2)

b = Vector(B1, B2)
C2=(-056,1-80, 4)
€1=(0.98, 2.74, 0.83)
¢ = Vector(C1, C2)

C = Ling(C1,C2)
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2. select tetrahedron tool

3.
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select the 6 points defining the 3 vectors
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M= (2.5, 3.95,3.26)

Al1=(162,212.019)

A2=(3.95,075 0.62)

A=Line{A1, A2)

a=\Vector(A1, A2)

B1=(1,1,-0.28}

B2=(0.8, -0.17, 0.75)

B =Line(B1, B2}

b =Vector(B1, B2)

C2=(-0.56,1.89,4)

C1=(0.98, 2.74,0.83)

© =Vector{C1,C2)

C=Line{C1,C2}

4 =1etrahedron({A1, A2, B1.B2,C1,C2, M)
3 = tetrahedron({A1, A2, B1,B2,C1,C2, M)
12 = tetrahedron(A1, A2, B1,B2,C1,C2, M)
11 =tetrahedron(A1, A2, B1,B2,C1,CZ, M)
G=tetrahedron(A1, AZ, B1, B2,C1,C2, M)
F =tetrahedron(A1, A2, B1, B2,C1,C2, M)
E =tetrahedron(A1, AZ, B1,B2,C1,C2, W)
D =tetrahedron(A1, A2, B1, B2,C1,C2, M)

4. select the arbitrary point.

The tetrahedron is such that the oriented area of each face is proportional and perpendicular to each vector.
Moving the point M can adjust the tetrahedron.

...Hope someone will come up with a method to build a tetrahedron such that the centroid of each face coincides

with the line of action of the corresponding force!

CONJUGATE FORCE:
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M= (2.5, 3.85, 3.26)

A1={1.62,212,0.18)

A2 =(3:95,0.75, 0.62)

A= Line{a1, A2}

a=\Vector(A1, A2)

B1={1.1,-0.28)

B2 =10.8,-017, -0.76)

B = Line(B1, B2}

b =Vector{B1, B2}

€2 ={-0.58, 1.89, 4)

C1=(0.98, 2.74, 0.83)

€ =\Vector(C1,C2)

C=Line{C1,C2)

t4 =tetrahedron(A1, A2, B1, B2, €1,C2, M)
3 =tetrahedron{A1, A2, B1,B2,C1,C2, M)
12 =tetrahedron(A1, A2, B1,B2,C1,C2, M)
t1=tetrahedron(A1, A2, B1, B2,C1,C2, M)
G = tetrahedron{A1, A2, B1, B2,C1,C2, M)

F=tetrahedron{A1, A2, B1,B2,C1,C2, M)

E = letrahedron(A1, AZ, B1,B2,C1,C2, M)

D = tetrahedron{A1, A2, B1, B2,C1, C2, M)
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1. conjugate force of one force: Select the "conjugate force" tool and select the 6 points defining the 3 vectors
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M= (2.5,3.95,3.26) \
A1=(162,212 0.19) \
A2 = (3.5, 0.75,0.62)

A=LinefAl, AZ)

a=\Vector(A1, A2)

B1=(1,1,-0.28}

B2={0.8,-0.17, 0.76)

B =Line(B1, B2}

b =Vector(B1, B2)

C2=(-0.56,1.89,4)

C1=(0.98, 2.74,0.92)

¢ =Vector(C1,C2)

C=Line{C1,C2}

4 =1tetrahedron(A1, A2, B1,B2,C1,C2, M)

t3 =tetrahedron{A1, A2, B1,B2,C1,C2, M)

12 = tetrahedron{A1, A2, B1, B2,C1,C2, M)
1 =tetrahedron(A1, A2, B1,B2,C1,CZ M)

G =tetrahedron(A, A2, B1, B2,C1, C2, M)

F =tetrahedion(A1, A2, B1, B2,C1,C2, M)

E =tetrahedron(A1, A2, B1,B2,C1,C2, W)
D=tetrahedron{A1, A2, B1, B2,C1, C2, M)

v =conjugateforce(A1, A2, B1,B2,C1,C2, M)
u = conjugateforce(Al, A2, B1,B2,C1,C2, M)
K = conjugateforce(A1, A2, B, B2,C1,C2, M)
J'=conjunateforce(At, A2, B1, B2, C1,C2 M) -
I =conjugateforce{A1, AZ, B1,B2,C1,C2, M) 92l
H = conjugatefarce(A1, A2, B1,B2,T1,C2, M) . =

2. select the arbitrary point M
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11=(25, 395, 0.89) ¥

A1=(1.62,2,12,0.19)
AZ =(3.95,0.75,082)

A= Lina(A1,A2)

a = \Vactor{A1, A2)

B1=(1,1,.0.28)

BZ=(0.8,-0.17, -0.76)

B=Line(B1,B2)

b =Vector(B1, B2}

C2 ={-0.56,1.89, 4}

C1=(0.98, 2.74,0.83)

€= Vector(C1, C2)

C=Lne{C1,C2}

t4=tetrahedron(A1, A2, B1,B2 C1,C2, M)

13 =tetrahedron{A1, A2, B1,B2,C1,C2, M)

12 =tetrahedron{A1, A2, B1,B2, C1,CZ, M)

1 =tetrahedron{A1, A2, B1, B2, C1,C2, M)

G = tetrahedron(A1, A2, B1,B2,C1,C2, W)

F =tetrahedron(A1, A2, B1, B2,C1,C2, M)

E =tetrahedron(A1, AZ, B1,B2,C1,C2, M)

D =tetrahedron{A1, A2, B1,B2,C1,C2, M)

v =conjugateforce{A1, A2, B1,B2, C1,CZ M)
u = conjugateforce(Al, A2, B1,B2,C1,C2, M)
K = conjugateforce(At, A2, B1,B2,C1,C2, M)
J = conjugateforce(A1, A2, B1,B2,C1,C2, M) "
1= conjugateforce{Al, AZ, B1,B2,C1,C2, M) e

H = conjugateforce(At, A2, B1,B2,C1,CZ, M) -_,_,_-7'_ T e
D=2 = T oAt
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3. Moving M you can choose one sort of "scale" of the polyhedron.

One point is particularly interesting, it is when the polyhedron reduces to one single point, and beyond, reverses
itself. This point may be considered as sort of "Centroid" of the system of 4 forces...

Hope someone will find a method to construct this "central point"!

Note: The 2 tools, conjugate force and tetrahedron are independent. The tetrahedron construction needs the
conjugate force but it is included in the tool.

Next pages: Some explanations on the geometrical construction...
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Geogebra Construction of the Conjugate Force and the Tetrahedron:

Laurent Fournier, Kolkata - 28 March 2021



